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£ ^£ ^ n°]t] 431 33.'^ ^R>4. oi #ej4l£§ 

<g§l*H 360/N *(N£ ^t, Kfe (MH N-l^lS] ^ 0 -| 7 |. q.- N7 flo} 

*!JLt;# t^l^ g^^U ^71, ^ tllojE^ #Efl ^o}Al6fl N7 flo 1 ^AlJrS.^ 
^11.(1^ N4*l^ 3*r)^ #^JL7} 61 3. *1KI+1)«]*1| #^^13L7> ^2 

#*H£ -^(1+2)^ #^Hr A d^]7i, ^ 

■7l 3.^-3 4^ f^^lii -S-^H ^ cfloiEii- SJ^*H 431 #^^l^°fl 

71 € 4CeH^-^3Hr 431 Cfl o] t^7ls $14. 4eM. t^I 

El# ^.fSl^lt IH^JL, 431 #^^1^1 ^^>7fl ^71^ 4€ t-flol 

El« rt^ii^ ^^>7ll %-7}Q cfloiEll- «r $14. S^h £ ^ 

7V^^V4. 
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flj tflojE^ ^ y 0 v, w{Clock and data recovery circuit and method} 

512fe £H| H-Efvfl #3 ^ cflo]E^ 4^ 3]^ ^^*>7l E}-o] 

£4fe £34 q-Efvfl ifltf ^ ^ 7l ^ ^H^l 2)^£°14. 

515a, b^r £ #3 ^ 3)o]E] ^4 T=H 

<7> 7]7]A>oloj cflojE-l #^g- *H ^ *H °1 ^ fl^ 3 

£ ^-g- 311 fl-ZH oJ4. 

<8> o'l fl-^ofl Oj-Hig, 7^Ei « ^ 7l7]i ^-§- 3)1 ^A]^ Hj£ 3]^ ^ 

i ^ ^y]§H, t^^fe *l^r*l NRZ(wl afl3. 4^) £tt NRZKtil- 
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*ns. 44 44) s.«m nH44^ 444,- ^4 41 ^ ^4^1*1 ^ 

A] C-flo]El# oi-g-^H M^Sl* 44*114 44. 
o> ^i^AS, ^-g- 41 ^ ^444 U-8- 4^ =r44fe 

4444. 44*1, ^-8- 41 ^-^4^1*1 Ai-g-s)^ #34:&4 $-8- 41 # 
Ai«-oflAi Aj-g-sq^ M4i:fe ^4^ ^444 $UM 4# ^7} xiTfl €4. 44 
4, ^-8- 41 ^ -t-4Y^ ^-8- 41 *li ^44^44 <a§N^ -Al dioiE-i^Ei 
4?1 ^-8- 41 ^ 4-8- #^4J:4 ^4^ £ 34°1 ^4 §34 

« 44471 34 #3 ^ 3H4 44 444°}, ^4 3MeH 47l£ 44 
#34i:i- 4444. 

<10> £l£ ^sflo] ^ x1 jolEl 44 1H4 fS^SAi , 3 #4 (10), 

444 ^hs 314^402), #4 4^4(14), #3 ^-^4(16), ^ 4^ 34 #3 4 
<n> £H-44>a #4# 443 4^4 4^44 444 44. 

<i2> o^av ^#4(10)^ ^4 t-Ho]Ei(RDATA)4 34 4^4(14)5-44 #4^ 44 #' 
34£(RCCK)3 3^ el-^H, 44 4°14(RDATA)3 344 4^ 4343l(RCCK)3 
34i£4 45-^ 44 4^(DN)# 4^4^, 44 dl44(RDATA)3 344 44 #34 
J:(RCCK)4 34j±4 ^44 <S 4^(UP)» 4^44. 444 314^4.(12)^ 4 

£ 4JUDNH) 4444 44 31^1- 4^, «3 4JUUPH 4444 44 44 
*I144Jl(C0N)# 4^44. 34 4^7l(i4)^ 
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-ilJUCONH -§-444 4^ 44 #4 ^71(18)5.^4 #44^ #44:£l-(Pl, P2, 
.... Pn)f^| 4-44 '#^JlS- ^44^ 4^ #4^(RCCK)JL #3?V4. #3 
4(16)^7 ^4 #^^1S(RXCK)# t^S^. 4f <fl# #S) ^7l(18)^r ^ 
#443L(RXCK)# <^44 ¥4<rfe ^4^, 44-8: (360/N) HtE(^7HAl, K^r O^fl 
a-] N-1444 4^44)4f- 447} 4^ N7flfil #443l1-(P1 ~ PN)4 H ^R^. 411, 
N4 8°144, 4^ 44 #4 ^4(18)5.^4 #44fe 87fl4 #^4Jl1-£ 455L4 4 
4 447)- 4^ t^^lSt^l, 0£, 45H, 90S, 135£, 180H, 2255., 270H, 315£ 
4 44 ^lt 7}7l^ #443L*44. #4 ^34(16)5^4 lH4^ ^4 
#^4J4RXCK)^ 4-§- 2)1 4^ #4^(4-514)44 ^a] cJ)o]e] (RDATA)# 4^44 
4*114 4-§-4^ #44^4 r ^A~r% 7}x)±r #§14 J* 44. 

<is> £H 444 f?4 4 444 44 43-4 4444 44 #4 401 

43H44. 

<m> -44 4*440)71- ^4 3H4(RDATA)4 44 #44i4RCCK)4 44-t- 4 

12*1:4. ^ 2.7H1 314^43.44 *^4^ 4445l(C0N)7} i4j7, 

°H, 44 4^4 (I4)°fl 4*114 444 CKo4:n 44 44 #^4i4RCCK) 

^ #44J:(CK0)7l- 44. 444, 44 4#4(io)^ ^4 4M4(RDATA)4 444 4 
4 1-^4^(RCCK)4 44£L4 ^4^-3. ^ 4 3: (UP)* 1^4. ^44, 3^ 
H 44^4(12)7} 4^ Til^i- 44 44434C0N)!- 23 44. 44" 444U4)^r *il 
44J4C0NH1 -§-44*1 #44^(CK45)# 44 
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#34l:5L(RCCK)5. ^$4. ^#71(10)tt t^I ^o]Ei(RDATA)4 4^ "t^S 

(ROOM fl-Sj-i- 4*1 Hlja^ja,, ^ d]ol&)(RDATA)^ %^o) 4^ t-^iL(RCCK)^ 
3R v S-4 l^JELS ^ ^^(UP)l- t^l^. ^'S, ojrig-^ e^l^E-l(l2)7> 
^ ^1^1- «M ^H^J^KCON)* 3A5. $4. 3# ^i^7l(14)^ ^^^5l(C0N)^l 
*H #^*J-£(CK90)-t 4€.#^£(RCCK)^.^^4. ^#71(10)^ ^ nfl^l- 
Ei(RDATA)^ 4^ #^>0s(RCCK)^ ^ A cM: 4*1 HlH^Jl, ^ cfl o] e^ (RDATA)^ 
o] 44] #^^1J1(RCCK)^ 4£ *1Jl(D0WN)# ^$4. zie^, <# 

«o v ^ 31*1^(12)7} <s}# Tll^l- *H *1H4]3:(C0N)# 25. .$4. 

<15> Aj-^ij} 4^^] 0]^ ^A] fflo]Ei(RDATA)^l f-71^ 4^ #^ 

41Jl(RCCK)-& #^Jl(CK45)4 #^^15l(CK90)7|- 0.5. 4€ € 

^4!5L(RCCK)S ^£4. . 

<16> 44*1, #^4 M £ cfl°14 441 ^ C-flo]Ei(RDATA)^ *cWMl 

£ 43J #^^15:(RCCK)1- IHm ^ &4tt S-*fl7} $14. 

<17> ^£flo] ^ g c-flojEj 4^ 5|jLfe ^ dlolEKRDATA)^ ^71^ 4^ W 

^}JL(RCCK)-i ^^7l 4*11*1^ ^tfl ^7)7} dL^€4^ ^^7> &4. 

<i 8 > d>gj . ^a] fiflojE^ (RDATA)4 4^ t-^J: (RCCK)f- m}E>l] #7H?l7l N-g- 

4 t XI 4^ ^ cil^Bl(RDATA)4 4^ ^^(RCCK)^ -&7l7> o]^^^^ ^ ^ 
o]El(RDATA)4 4^ #^^1^(RCCK)^1 *>7> ?]x]7\] £4fe &4. 
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l^x$o] o]4^> ^i=. 7^* 
<19> £ ^o) 4^ ^ djojEH ^^Ml 4^ M^Ut" t4^r ^ 

<21> 4 M^cq 3£- 4*]^ #7]. 434 4# 43 # ^*>7l ^ t-flolE] 

4^ ^-8: ^^31 $14. 

<22> Aj-7) 4s 4*^ ^*>7l £ #3 C^olEi 4^ Sjj^ # 

SJ^^H 360/N >fi(N4 (HH N-l^M^ ^^7} 4^ N 

7fl^ #^Jl1;# M^Kr ^7l, ^1 ^ ^}X\6\l Jfr 7 ] N 7l)o] 

muh n44^ #^^1^7} ^l^-Eflojji # 

^±7} 42^^}^. *H(I+2)^ #^3L# 4€ #^515. M^Kr ^1^71, 
*H #7] t.^Jil ^71 € 4^ cflojEii- t^j.^ 4<£ nfloltl 1H71-& ^1 

<23> av 7 ] £ C fs 43#' 1 §H^}7l 4 £ EflojEi 4€ 

2t <g3*H 360/N >K(N4 3*r, (HM N-l^S] ^^)5L^ *H7> 4^ N7fl^ 
#3^I«# ^*Hr #^21 ^#31, ^ Aj-Efl ^ojAlofl #7] N7flSl 

#^^15:1-^ ^lKife H>H N*M£| 3^)^*11 t-^41^7} ^l^-Eflojji # 
m\$.7} ^12^-Efloi^ 7fl(i+2)«l^ f-^x-t 4^ #^JlS ^^Hr 4€ #^^1^ 
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iH^Tfl, ^ 4^ -§-#*H $7) ^ cfloi^i- «a^*H W 4€ 

<25> 513^ £ i^o} # ^ « cflo]^ 4^ 5|5.o| ^-4£^, ^e» 7 } 

(20), M ^71(22), 4^ M a s v ^7l(24), D#^#f-(26), ^ ^EHrOl, 
I2)S $14. 
<26> £3^1 44SH 1:41- 44^ 7l ^o. ^-g.^ 

<27> ^7](22) W 4^ ^7)(24)*r Hlofl uJ-E)-^ #5} lHM(16) 

^ 4^ #^ ^71(18)4 71^4 ^W4. 

<28> ^71(20)^ ^ 3HBi(RDATAH -g-^H 4^ 3# €^ *MM(24)S^ 

4 #34fe l-^^l^l-CPl, P2, Pn)^4 ^Hj^H #^5L(SRCCK)JL -M' 

$4. <?144#(ii, i2)4 ^ ^71(20)3.^-4 #^4^ tet ul^H 4€ 

^1^(RCCK)# -£^4. D#^#f-(26)£ #44(11)3.^4 f^fe 

4 *r4! t-flojE^ (RDATA)# <^*>4 4^ #4^(RCCKH -S-71^ 4^ cfl o] 4(RRDATA) 

<29> £4^r £3^1 44\« 4 A o V ^AH3 ^5.51^, D ^^m- (30 _ 1 . 

30-8), AND7flolBl-(ANbl ~ AND8) , ^ ^44#(SW1 - SW8)3 ^ 44 $14. 
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<30> £4i 44^ ^4^11^ ^S-fe 4^ ^ A o v #^ ^7]7> 8?fl4 #s^Jl1;(CK0, 
CK45, CK90, CK135, CK180, CK225, CK270, CK315)^ iH^Rr ^-f^ ^ ^^7]^ ^ 
?H4. 

<3i> p^M^o-i . 3 0 - 8 ) zi-z]-^ ^a] ^o]Ei(RDATA)^ <^H -5"^H # 

^4^#(CK0 ~ CK315)# ^^nf. AND7fl°] J=ii-(AND1 ~ AND2) 44£ Df-^#f-t-(30-l 
~ 30-8) Ai\9] #^5Ll:(Ql ~ Q8)4 D#^#«-(30-8, 30-1 ~ 30-7) # 
(Q8B, Q1B - Q7B)^ fes]-§-^4. ^, t^f:(30-l ~ 30-8)4 AND7lWmi- 

(AND1 ~ AND8)£ ^ (RDATA)^] 3>*H>H °l:£*Kr 

U-°iH "^H"^^^^ ^ 3M:4. ^H*ii-(swi ~ sw8) 

ANDTll °1 H#(AND1 ~ AND8) 44^ t^J^l -§-#«H 1"^^1^1-(CK45 ~ CK315, CKO) 
^ #^^(SRCCK)S #^4. 

<32> . S4 oj] 4b}^ ifltf ^7] ^A] c|]o]e)(RDATA)^.^ 3!*HH <>]£*Kr 

irCCKKlxr H4 N4*l4 ^), CK(I+D) "S.-f"^^, "^^"^l^l^ ^#^1^ 

-& °1 ^t^l^l -§-^H #^^I^(CK(I+2))# #^^(SRCCK)S 

tl^; AND7l1^Bl-(ANDl ~ AND8) 444 1^4. 

<33> 515a, £ ^4 ^ c-flolEi 4^ ^^\7] 4^ ^4 44 

<34> ^ £5a# °]-g-^H #4 ^ 4^ 45.4 4-g-4 £4. 

<35> D^^#f-i-(30-l - 30-8) 44°1 ^4 tfH4(RDATA)4 ^4°fl -§-^44 # 

e}^]jLl-(CK0 ~ CK315) AA^r <^44 Q1B) - (Q315, Q315B))# ^ 
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ojufl, #^Ai^l-(CK225 ) CK270) "^-fMl^^ »SH" 31^1 2.5., Df-^f- 

■§■(30-6)3 #^i:i-(Q6B)4 D#fJ##(30-7)sl #^^lx(Q7)7> "SH"^ 0 ! £ 
4. AND7flo]H(AND7)^ "^H"^^ #^^1^1* ^^-jl, °H , cf^ AND7fl °] H# 
(AND1 ~ 6, AND8)-$7 "S-f "eflM °H 44, i^^l(SW7)7} £sq 

o| #^a]±(CK315)1: #&1^1^(SRCCK)S ^r, #^4!:£(CK315)7}- 4^ 

^(RCCK)S. t^4. °H, 4# ^^1#(SW1 - SW6, SW8)£ £ = €4. 3-4^, 
«-#(26)^r #34lJ:(SRCCKH -g-^H ^ C "H°1 E i (RDATA)H- SJ^SH 4€ #3 
^JURCCKH ^WtII 4^ cHo]E^(RRDATA)l- ^<§t!:4. 

<36> Cf#O.S, H5b# #3 ^ fAjs]l5] 4^4 £ 

4. 

<37> ^a] ^o]E-](RDATA)Sl ^.^H-H #^^l^(CR180)7p'S-f- -efl^t, #^a]Jt 
(CK225)7> "s>°l"3M°lJEl^/D*^##(30-5)4 #^3l(Q5B) ^ D^#f- 

(30-6)^1 #^^1^(06)7} S.^ "^}o]"i]]^o] sit}. AND7fl4H(AND6)^ "^KMM^ Aj^r 
1- ^W4. ^*1(SW6)7} £.s)<H #^a]5:(ck270)1- #^^l5l(SRCCK)S 

^4. ^, #4^(SRCCK)7> 4^ #^^1S(RCCK)^ 1H)€4. ^4^, 
(SRCCK)4 al^sl A]^ofl -g-^^ct) D s^M (26 )^ ^a] cflolEi(RDATA)* °J^H 4 
^ #£]^J> (RCCKH ^^}7ll ^71^ 4^ C "H°14 (RRDATA)-l- t1t4. 

<38> £5a, hH^S^ S^l, y a Vt 34 #^ ^ eflolEi 4^ s]jE^ 

4^ M*13:(RCCK)# °l-g-*H 4^ el]44(RRDATA)# ^^il^4 4^ #^J: 
(RCCKH *<m47fl %-7}4 4^ cj)olEl(RRDATA)# ^ &4. 
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<39> £ £^4 W cflolEi 4^ 3i|3.fe 1#«J ^7}o}xJj\6\] 4^ 

(RCCK)l- ^ 

<40> »}S ^ ^7}^\o\) ^ tflol^4 4^ M^IjM-oH *7l7} o^o^ 

o> ^-g- W]i 2.0 fl-*H 4^ ^-g- ^1 ^ ^H^H -fi-g-Sl-Tfl AV-g-^ 

<41> ^-7H1^^ £ 4^3$. ^Hl* ^^*V^^m, ^ 7l# £r<>> 

2) ^3 ^>7l^ S.^ rfo^) 7 ]^ € £ a}a o > ^ ^O.^*-^ 

Jr4] 

<42> 44Ai, £.^4 a^j. ^ c-flolE4 4^ ^ ^AJ tflolB^ $ ^ *H 

4€ t^5}H, 4^ ^7l^ 4^ HM^f ^Wil5L 

#Sj^ofl ^4^7fl CllolEil- ^ $14. 

<43> gc^ £ ^4 ^ g cflol^l 4^ £ y <^£- 1#3 4^ #3 
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[^■^ 1] 

t^^l^ 360/N >R(N^ 3tv Ktt (HH N-l^M^ *H?> 

M-fe N7fl5] iH^Rr W^ttS. ^^71; 

^)»J*}| #^A]^7> *)ll^-Ef)olJI ^1(1 + 1)^^ ^^^5-7} ^12^-Hflo]^ ^(I+2)«i4 

2] 

^7) ^ n°}^7} #4 ^H^H #71 N7flS) o g^M N7B^ #3 

^ N7Bs] h}^^ '^*Kr N7flsl f^tft; 

^-71 N7fl£] t^A^ ^fliwi^fl 413:4 A d-7l afl(i+i)i?M # 

311- #71 4^ #^Jl5L N7fl^ i^^l-i: ^l^Kr 3^ € 
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[3^*8" 3] 

3U%M) sa^i, A oM 431 igMMfe 

[3^8" 4] 

#^JL«- °*WH 360/N >K(N^r K^r (H>H ^)5L*>^- *}o}7\ 

M-fe N7fl£] t^Rr #^Jl IH^I; 

^ A] ti] ol B] <2] ^ 4 o] X\ o\) Aj- 7 ) N7fl 3) . # ^ A] ^ I ( I ^ 14| *| N?}*1 ^ ^ 
^)#*fl #^Jl7} ^llAj-Eflolji ^1(1+1)^^1 #^^1^7} ^2Aj-Eflo]^ »l(I+2)Mi^ €3 
4^ #^^1^ ^3*Kr 4€ ^S^Tll; « 

-£>1 431 #34J-M 4#*H A oM ^ cijciE^i- <g^*H 431 

^1 ¥71^ 431 c)lolE-|# ^H^Rr 4^ cjojEi t^^r^i; ^H^Rr 3# 43 <s} 
#3 ^ CflolEl 431 y o V ^. 

si 

^li-t ^ N7fl^l ■M^JlM- ^*Rr #31 ; 

§l^i:# 3-4 fes^H N7flsi ^IJil:^ ^*Rr <&7fl; ^ 
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#71 N7fl^ ^E)^ X\3L^ 7^6\] -g-^H #71 *||(I+2)$*H #71 4 

^ #3#S5L iH^Kr ^7fl# ^l^Rr ^ #^ £ t-flolEi 4^ 

6] 

^4^H1 9X 6 \^\, #71 431 ^°l^i ^HS^l^r 

#71 4€ #^#:M 4l:M -g-^H Aj- 7 ] ^Al cflolE^l- <33*M #71 

4^ cfloiEii- ^Tim ^«l*Rr 3# ^ #3 £ dl^lEi 431 
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1] 



RDATA> 



[5L 2] 
RDATA 



CKO ^ 
CK45 
CK90 

CK135 ~~ L 
CK180 
CK225 
CK270 ^~ 



CK315 _T 
RCLK 




18 



"L 



RXCK 5 










H 


L P2 


Pn 








CON ? 













r 



L -J L a ] L- -J L- -J L -J *"*" -J 



.14 



->RCCK 
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3] 



22 



#3 



RXCK 



24 



#3 



RDATA> 




>RCCK 



»RRDATA 
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[5. 4] 
RDATAS- 

CK0>- 
CK45>- 
CK90>- 
CK135>- 
CKISO^ 
CK225>- 
CK270>- 
CK315>- 



30-1 



.01. 



Q1B 



30-2 

.d. 



Q2 



Q2B 



30-3 



03 



03B 



30-4 

d 



-> 



04 



Q4B 



30-5 



05 



05B 



30-6 



06 



Q6B 



30-7 
^07 



Q7B 



30-8 



i_> 



08 



Q8B 



AND1 



CK45^- 



AND2 



CK90>- 



AND3 



AND4 



CK180>- 
AND5 



CK225>- 
AND6 



CK270>- 
AND7 



CK0>- 



SWl 



SW2 



SW3 



r 



CK135> •■ o-j 



r 



SW4 



iz_rr 



SW5 



r 



tz_.tr 



r 



SW6 



rz_._r 



SW7 



CK315> o-j- 

AND8 1 



SW8 



tZ_._T 



-»srcck 
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5al 

rdata r " i r~ 



CK135 ~l 
CK180 — " 



CK315 _J ~ [ 



Rcck I I . r L 



RRDATA ■ | ' [_ 



CKO | "1 _J I I - 

ck45 r~ l _r i r~ l 

ck9o I I I 1 r~ ~ 



CK225 ~i r i i i r 

CK270 I . r I I I 
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5b] 
RDATA 

CKO 

CK45 

CK90 



CK135 7]_ 



CK180 I 



CK315 _J~ 
RCCK ~ 
RRDATA 



CK225 I I 1 | ~ 1 1 ~ 

CK270 " 1 . F I , _ ... I 1 



19-19 



